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(57) [Sft] 

[SSS] S3ttt«E«£«3ft$Srft<-f-<5ii:<c<«-it7 

TtetfcSftfcifcttiriHtes 1 tti£«A*bl£; 5 1 a t^feS 
StAfJ-ftSlb, 5 1ct«!l/j:ot*77^/<3b- 
AW$tv5„ f&c07fe7r^-'^3 a . 3c~3hl:oi>T 

:i4<#3fc77^'<3 a~3 hlzttTZft&ltm&M, 




*^^^ft«Ti-KSbfe, 10 
fcE*o##*as« D 20 

«r*^fl*^$ih/0^ 40 



43(2)2 0 0 0-3 2 9 9 6 2 ( P 2 0 0 0 - 3 2 9 9 6 2 A) 

2 

r-r^^a ? mfE^2(07t^r-t'^^i, t£:7 r>f '^Ut- 

[lt*^ 1 0 ] BtjE^'^E&IC^ItS^ 1 <D%?T 

w fc 8r#» -T 6!S*gt 6 7Jri5»#« 9 <ZH *i*twW;:E 
[0 0 0 1] 

[0 0 0 2] 

7r-r^^b<^3tfB-§-S: 1 0^77^ ^<iw^46/c^-f- 

[0003] r^ffi^Tt^.^— ^-yy<Dm^mt it 

tt, *R!¥7 - 2 0 9 5 4 3*^*l:H*Sftt?|J6B 
SRKSrMt, JE^JfeWSKBSeo— *^4HB5Jrtt1fi** 



[0004] sfc, fi=«^ h-efiaffe*»ttS:"Hr<et-r 

£ftfzyt7T'('<<D&m^it'<XM< *9 , ff^TfecT)^ 
[0 0 0 5] ~;ft,K:#U *^tt**Lfc«#*^3ftftS:*a 



-ik-tZmWft IT, #F^9-l 8 4 9 4 1 -f-^tr 

^ > > £ , ^ * > > ^SfB<oflL*<^iHffii^iB« $ ix 
[0 0 0 6] ig— <7?36*0St?tt, rWtfV^ KA-SBS:* 

WITS*. 5 ^->^^SB^JB»f*^*4r«pfc-frT*&— ttSr 
[Bl±£i*:5t><E>-ea>aas, JS*f*^*Sr«AJ:<*J J IW-t- 

7\ ^ 7 y K-ty*iSi: tt^5*s, #J-t££rfa 
TJ3\ ffi»0$*v/^^SBSr^r-r-5»5SS:Bto-Cl^ 

[ooo7] ±57g bfcffi*<os«f^BaiH^:sr»ai-s 

* $ Sr+^S < b ft Jttttf ft b ft v \ £ t > 5 B3JH^s fc 5 0 

[0 0 0 8] — ffi:*:Si«lfc«lE]Bg ( V S L I ) tf>BB 
^g(cj:«9. *««^*^i^teffl^S|gB&K« (K 
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C-cfc £fl$&/ <4 X (EMI - Electromagnetic Interferenc 



a^rA ftytmm&mvmfi $ tit i ^ . 

[0 0 0 9] tt*«S6Sixfc«^ft»l|R^3fc>f ^^r — n 
10 ^t/g^T^V^^^rlfiSb, '>^fi^7 u — .Mcffl^ii 

w»*w3fe-ete-&bfc. #[H]¥SS«^sp^<D/t~^^ 

*#Sri£3 4: 5 J: 5 fc* ^SfSSXfi^liSftiC^J^E^J 
[ooio] b^bft^b. WfiE^a^BB*$ixfcft« 

b x — ^ (Dfcm^ & $ tt ^ 0 ^^^a^u 

30 [0011] *^i±±iE*J!£:%!g;U S3tttttE#:^ 
[0012] 

[0 0 13] ±lB*j«;<o*3BWf2:J:ix{f, 

3tit«s-ASt$4xfcm-s-)ttt. SKranaot 

StE* b fctet^m ft , ^ BEiS^ttiKtt: Kit 



5 

[0 0 14] #3§93Xte. S3tttj3l«s«>A4t«ll 

[0 0 15] Sfc. *3SH3-t?tt. 83tett«W*©AJWM« 
4»ffii:3tl4:»SBSrKft. Alt Lfcff ^fcfcMitt3tei£»tt 

[0 0 16] *38Wt?»i, S3teteJft#0>A*tffll 

[oonjsfc, *mw<o sm-im 1 ta«w*« 

itSr»fti:t5fc©ffc5 0 30 
[0 0 18] W*«3|B*«)*«W^««5t^tt 

So 

[00 19] If*rl4f5it<7>*5gP^iz#.5^ 

StliE®7ttt^f*:WAMfi|o4gffi^^afcm#t(piJC.^ 
ffiro*Aroaa.^w3fSW±to^f^ft{cl3;^L./c, 40 
r £ *%i®.b-tZ> h<r>XhZ> 0 

[0 0 2 0] !f*ii5fe*W*58?J!i^S^il4 
trjs^-c, HulB^t4^fr^ff^^AW$-t±-5lS#:co 

A*t*ejSi<»is&vfl(riaa3ttt«E#75»e>w«*3t*aAt 

[0 0 2 1] ±5EB6t)Srjtj*-t-5fc«b. If*ig6 



2 0 0 0-3 2 9 9 6 2 ( P 2 0 0 0 - 3 2 9 9 6 2 A) 

6 

[0 0 2 2] JifE^^^gPJir J;n(i» ^-SSgSlgO 

ytinmiai?s<o^^7b^m-^7t^aist$tu5 mm 
m%rytte%ri(Dftyf7T'fs<i:m'oxfcm£Kz 0 &m 

SiiT^fcfl-f-ftW:, -h3£Lfcf«*rjt 1 75M§B#*I5<£> 
[0023] C(D J: ~> lr*«W-ett. JtaHimBSAOf* 

^vxmmvtim, at&i&mw?mwcR.xf 

»* 5 (»*>. m j $>mtet*iz£z>m^%.<D 

-5) rt<>i<45. lot, *%B^icJ;ix 

[0024] sfc, Ttzsmxn. mi<o%-7T^^tm 
2©*7 7 -f^i i nmm^m 5 cot ^H^tc 

[0 0 2 5] *fc, *^Wc0S6«Jl4i»*«6IEtt<D*^ 
Kii. W*il6 i^fE«W^B^(c*3^T» BfFiEft'<*|H]8§ 
mti-%i><DXh% 0 

[0 0 2 6] Sfc. i»*^8|S^W*?g^f^s^;^<^. 

iE5t^^isiiS{c*3Jt<EtS(ifE^ i ro^77-f^ flutes 
^■5. - 1 digits fcrot-fes. 
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[0 0 2 7] »**9E«<0*38M*-«a3t^^ 
lUKtt, If 6 75^iS#*I 8 <0^i"n^^lB<R<©*W 

'<Xtfl!fflE^2<^fc:7 7>r'^ %y T 4 '<ttMX&> 

^^HlKtt. If 6 7i^it*JS 9 cot *i"jh,a>K:!E«<0 
[0 0 2 9] 

[0 0 3 0] Hi fctt, *^Jfi^«^«S3t;^ttKIB 1 

#4*i*o2atc:sfafenfcttiiBt?E«sn"ci^ 0 -r 

»*5«r8»tt$*S3t»ttl6«-C*>5. **3, *|SiK 

fcS#ttMt# l tt. a Tg|5 LTfiMB 

[0031] ::-e, *H16jb«t*«*, ±*bfc3tet£ift 

3tft£»Ji2^fflv^nTv^o SfeK:* IStSt, 5t 
Km® 2<z>St1tt»tt^*3ltSJ£^9Att, yt-7r^^<3 
a ~3 h^HP*«c»i6UT»*saife^*^gff£Aft 
WTt^§ «fc ^raf^Tt^c CT^tf, Ht^r^f^ 
3a-3h«PfNA^0. 5 "Cfcixtf, 3t*t«« 2 

[0 0 3 2] fc*5, JL1EC0 J: 9 *|B*J»J»7)S^ri6ft*tt 50 
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ftl2tltll W^tf, LSD (Physical Optics Co 
rporation S3) ftif^fca. l^«t5 4±T 

tt, *H#ff5, 3 6 5, 3 5 4 -g-fcH*$ttTl^ <t 

[0 0 3 3] IfcKi, ^SIJS^Ji^^^LP^jaSf-ot^ 
T1MH-5. 

[0 0 3 4 ] 33btttt# 1 ^StEWl 2 — XftZtlfzm 

— 3 hl:fiSSti§ 0 

[0 0 3 5] *St»«2ic«toTSfc»*ttfcm 
^-Tfe 5 (DttJjfa^ <D&& 9 A^S3ttt«Eff 1 cottSWfB'J 
^I^t^l^J^U «t !) t^c Jtmg, 1212 (A) 
lw*.j5F*L5*n<, *tttfc«2tcj:oT£^rJtili:$ixfc 
«#*5tt, 4:t>lElt4a*i4aEi|ci 
5y Kill 1 i©»flHT?^KIt*ix*C kl:ft5 0 £o 
T, *«««2(cJ;oTl£**nfc«*3fc5^£*^rt 

ttfRS*tfc«**5^#*7r^^3 a —3 h iridic 
AW^tb, B7r^^3 a ~3 hX<D%5&&m$:%5k* 

[0 0 3 6] — SftttfflEft: 1 <0fflWfflll<OSBffi(E>_hT 
^iRl^ft S S O 1 / 2 "Cfc 5 0 b?^U 

r<7)^iz^o^Tt> > ftffitfcS2^<fcoTffifft£nfcS£ 
5 1 co±T^T|6i— ^j£^s «9 ft3&sa*ttfflE* 1 ^ 
tH»«©*lo±T*|fi|©RS J: 5 fe*t Itfttf , (E) 2 

(B) i:*Sh5j!D<, 3tffi»i2licJ;ot±Tira:t 
Sixfclt«(i#3t5 1 tt, t fc l Stta*ttiJtfr 

l^±To^5s/ Kil 1 fc<z>#ffiT?R»$jh,5r 

<fcoT, *tt**2lzJ:oTJt*S*Lfcl£»fS-g- 
Tfe 5 1 ^±T*|6]^WJ£:^ 9 ^ SrjgHS^-r S r ^ J: 

^A3a-3hi^fCA»$K «77^A3a- 

[0 0 3 7] *ja*»«S»zJ:ntf, #7fe^r 

*Hffite:*tttS:«2S:R*t. AWLfcff ^5 Sr^f^Jt 
Si2(aotra$tl)^t < !r Lfc^T% #7fe^x-f 
y<3 a ~3 h (cWf-^5>ttit^o^~ft:^llI^^^)^iS 
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[0 0 3 8] Sfc, 2 <Difc» 

f i^lS 1 1 ft^ SS*(^)4i KIT ^ 4 5 J: 5 

com-§-# 5 ttjt^r^^ 3 a - 3 htZXftt ZtlXhHXf 
ft7y('<3 a-3 h^fe»aSlxTb4 5. ^o#r££J 

$tt^m^3t5«e^s*i:*So b^u *%ffi&m 

jt^r-f '<3 a - 3 h^BBP«^3EtJEbT**SS^ 
^/<3 a - 3 hf*j^ A*tS*Lfcm#3fe5*s»ttJ$ixSr 

[0039] m2mmmmj mz^ m3&m\<^x % # 
z> it it izm 2 m&j&t&t ttt^e: Lfct>G>-e*>s. 

[0 0 4 0] H3K:*$ftSJ:5u:, r^Htf&jgJgfi, 
ifrlEILai^A 0 <D3{£U±<DJ9iMfi&liZ.$tfe£1riX\<*2> 

z.t&mi£ bv\ t^^tii^rtftts^t* 

[0 04 1 ] _LiEtf>«fc 5J-*tttfc«2(z«toT4i»Sn 

A0^3fflFW±^@Ff3ttft«^R«bfc»-&, ft«;*/i2 

t> 1 EttS#tttt*l 4: 5 * KB 1 1 t(D^ffi 

f^fd^:^- ^ 0 5 ^3 0 J: 
fi, 8**4316:7;^ '<3 a— 3 h<D?h. MAy^MX 

ttrtlKifttK tt-&Sft*^*&--fk:*sBinft<*6. rjxlw 
StfbT, J£^9«0* S3fliLfc»^l:f4, MaSbfc 
* 1 SI*fi»«B«0BI 2 (A) Srfflt>Tlft^i"Si:, 
-f'<3 bJrAW**t4tt»fS**5 3 l:oprf@ b/c 
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fc-rtttf, 1£&<D$=7y KSl 1 irO#ffiT*SSti5:-r^ 

iwaje-t-ai*^jt*«»* (ssam*) 51 

Tfe) 5 1b. 5 1 c t «r»ia-&to-frfc^W-3*Ot£ft« 
^5 la-51 c«7r^f/<3 b(CAtt^tt^ 0 ftfe 
^5t^r^T^<3a. 3c-3hl:o^tt ) 4<p]iT: > fe 
5o £oT\ ^COi 9 ^-f-ixtf, #3t77>f/<3a-3 

10 h wg^Mlr^-cts : ^ 5 0 *<D&^ 

A«-bfefg#3t5<7>^— /^^tt^s 
"Iffifc45o **3 % »^e$:30J:n^#<L/c 

■bg&m<t Lx&mm(D$hm*mt>*iz>z t^mfk^m 

[0 04 2] ±|E^*5^Ttt, fc&^ft— COtetfcm-i-Tt 
5 1 (Dfefi* 9 i:o^T(7)^ b/c^, ±T^ft^cDfc 

»fg-g-5t5 1 <nfc&viz<>\,*xhmmizfcfrvfit&& 

20 [0 0 4 3] W±fftWbT#^iHJ6jgjfti : *2|6i6 
»«MM6ftfc«fc*&* S3tttjet# 1 <DA*t«ltf>fflSflg 
K#ffi»JB2*RttT, SIttffiti2^ra#tt^^ 

^-&to*TfBtp-r « r t <t . mytm&& 
itm&Mtei%—iz~tz>-t&x$, vfrhffij&<Dffimik 
»^tt*^tt, *ffi»«2(7>itfS[»ttic:*3»tsja:^ 

PASrft^T^S a - 3 h^iPfC^lTM^ 
30 a*^^Bff^*WTi-BS!feb, MKftSfciK/f 2<Dftfc 

[0044] imsmmmmj mz^ eust/h^t. * 

[0 0 4 5] H4tc:*StL* <t -comg^flg-r 
40 fi x r3te^Kj ^LX^77^^3a' -3h' 

3 a 5 -3h' C0^®3 la' -31h' fi, SjtttjBl 

[0 0 4 6] ±E«fi!Efc iiitf, mytVkMfc l cot±iMfPJJ 

©«I«ttW7 7^f^3 a ' — 3 h 5 09SM3 1 

a' -3ih' h— ^yu»ttt*s«*te— 

7^^3a-3h coiSffi 3 1a* — 3 1 h 5 CAIt ^ 
50 5 D 0^9. WSEbfc!BllM»li8*^*3^Ttt, 



«(7) 
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7 ^ ^ 3 a - 3 h OSffi^«^R»t*feo fcfc 

m? mi 0m) frhm&yts&mtim&tf* 

So 

[0 0 4 7] C^4HJS^®) ID 5 -01 2&m 

«rftttt©RH«:*l»t5 r. t C-f*. 
[0 0 4 8] EB5^ii*iajtJB(8Jc«-5*^^|5iKi o 10 

MaH^fc^SSSl 0 0 0(7)SSB^ffi*LT^$ixT^ 
S 0 in^B^TSnsiil:, 3t/^HIKl000 
1 OO^^iiUfi, Sft^L7tHS£^S^ 

II. WJebfc**»l»^fei^TRWb>t*»tt3S« 1 0 

[0049] sfe, s:«p*«i o o ±<Dp^i±m^nm 20 

#<7>«« = *** 2 0 0frffi7£<DmmX&&£ixX& 
9, ^tLb^m^,^^^^ 2 0 OirttJt-^— 3 o 
O^J;oT**»K«j|«*ixfc**^iiiiia6S5 o o. 
501, 502, 503 «sft* (««w^sas) sn-c 

b^**EI6tt«*3*^# 2 0 0£frLT3£*$*b*: 
(Ej£gSl£5 0 0, 5 0 1. 5 0 2. 5 0 3_bcom-?-[HlS§ 
(B*«K) ^iSWCtg^^tl^o 30 
[0 0 5 0] *fc % ^H]SgS«5 0 0, 5 0 1, 5 0 
2, 5 0 3(1. r^^ff© 

ggj t brcom^ • 3t*»ii]K6 o oxtwtfa-g-srmft; 

B7 0 OSrt-lx^nWitTt^S. -316**111 
K6 0 0I1 — «£LT, rsgtfjff^j irlt^l/- if 
K6 0 1 if >V KIEiftlHlK 6 0 2 

0 011 -tfiJ^LT. rgftfjf^-j tLTW7^h^ 
t-K70U> 7* h^*— Ktt»lH«S7 0 2 tt, 40 

y* b K7 o i T-cos^m^-^o^^^m-s-^ 
[0051] u±&&mfammiz&z>yts<x\B}?& i o o 
[0052] m 5 ^*sn5*^^igK i o o o (i « 



2 0 0 0-3 2 9 9 6 2 ( P 2 0 0 0 - 3 2 9 9 6 2 A) 

[0 0 5 3] ft^W4trfc5:^:yiSi 
T. BI7{r*$tLS J: 3t^"— 3 0 Oil 3t 

[nlgg^lg 8 o on j*-^— if9 o o^iotasi* 

[0 0 5 4] ^bid, 0 8 iZTjkgjnZ) £ o iz s 

«Mgf i o t#ifta*jit^5 0 -y^^y? 

TJl 0!l;ifi L SDO. 2X40PC1 0-8 (i£tfc3t 
^i?^^f^]COJ[£^i9^^o. 2° , <S*r6]^j£^9^|^ 
4 0° ) ^*tttt*2aS{feJB3iX, XPJill4mraX2 
Ommx 1mm ( w x 1 X t ) CO^c# $ <D%£ytm&i£ 1 
^«fflSixt^5 0 Sfeir. 3t^lHBSfi8 0 0 tt 

S^fc^<t9, ^7^f^)t77^^S3 3M* 
O^ESSixSgg^^ 1 mmTig^ 1 mmZi 
I4ram(O«8 0 3 (0 9 XtfE 1 0#flB) 

[0055] £9Mc{*mztjLwt-zk. H£'<xm»&m 

8 0 0<^5pffiElT*fc5ia9XTJ ? StS3t^^lH]?SSiE8 0 
0(DA-A' , B-B' . C-C , D-D' (SfffiHt? 

1 Oid^r^tlS ± ^7^fy^*7r^^ 
SCj|*3 3*SE«$ix5«8 0 3^JBft»8 0 1 tt, tt^ 
5mmiIICRtSnt*59 , 1^1*38 0 1 

■c^«#*^a*tt»if«^ 0 *3t, *^<^ieisss«8 
ic^itaj: sk, a*^*^^ia*sxs8 o o^arji 

^^/cS-&, r<O^SB8 0 2 S-iibTTJi{w{4S-rS3t 
^^0BStt8 0 0cO7 P ^^^-/^^:^7'-t'^^^3 3 
^ffl^^iHlSSS^tgS 0 0, 5 0 1. 5 0 2, 5 0 3CI 

[0 0 5 6] iSfciZ, ****«©flFfflafcWc:a*lCoi^ 

[ 0 0 5 7 ] ^[H]SgS1g5 0 0 . 501. 502. 50 

3 sr-tn-en^w^-rs^fta^^^ 2 0 ocgtts 

4:, =&u-if^V^"- K6 0 1 dr^^^- h^>f K7 
0 1 tfr%?— ?s<*3 0 0*^bT**W»-*S^Six 
5 0 fifoT, f£S^>^5 if^V^-— K6 0 1 ^5>ttJ 
StS*tfc«**tt3t-r— 3 0 0^7vtt$ix. ^ 
h-^V^— K7 0 1 ^S^fe^ix^o rco^irj: 

[0058)112 (om^m^mox^mzmm-t^ 



13 

Bl, CI, D 1 frhcom^Lim^- 
fl, #(HlSgX1g5 0 0. 5 0 1, 5 0 2, 5 0 3CtiX 
^jxEKSn^SM • ^IftlHlK 6 0 0 T^I^ilt* 
im&lz&mztiz. !^>f KKttlEl 

r^i<D7t^T^^<j £ LTco^^r-f ^3 l b 
A£t£*b3 0 ftifcfifcjf 2 T*ttA*t«4§-ifc*ifc» • 10 

»bfcfi**tt. aAtfs*» (tHSt*eaii*K) **** 

r^2(7)7t^r-r^^j t bT^^t^ x-f^3 2 £g 
*fcf£, #IH]SS^«5 00, 501, 502, 5 0 3 \Z 

^ti^ti&mztitzyt • m^mHss too -cays six 

T«tf«SRffi#K£ifei*ix5 0 *7r^f^3 
2£ig*Lfcff-^7fcte:7* h^Vt-K7 0 l"Cg36* 
;*x, ct 5 7* h^>f*— KKnmKS7 o 2tfSjEKi 

£*x, 5EK*«*iEIJ»7 0 3T?S3t«-g-S:u v?s/^«*4: 

— KA 2 , B2, C2, D2l:^ii5 0 

[0 0 5 9] ASty— KA 1 

Tt^^gl 0{rj: «9, [±iSty-KA2, B2, C2, 
D2i:fii^ix^ (A*HV~ KB1, CI, Dli:o^ 

U ^*ttt, ^-lHlggS«5 0 0, 5 0 1, 5 0 2, 

5 o 3o^^»iBtS:^rfefc uv^, 30 
[ooeo] r.© J: 5 »-***»tB^r±, • jfcSJft 
0S&6 0 ORXiyt • mm^iHisg7 0 0 SrW-T 

0£gffiS5OO, 5 0 1, 5 0 2, 5 0 3H^*5^t, 

• ft^tklUSg 6 0 0© U— -Jf K6 0 1^fe 

ffl*t$*tfc«-g-3tS: (111©) *7 7 ^^3lHU 

att4>«E**bfc«»*S: <*2<9) 3t^r^^-3 2^^ 
LTffis©1g^©[I]gg&1£5 0 0, 5 0 1, 5 0 2, 5 

K 7 0 1 -frteSIS^a ^ i: t LfcOT% g * 40 

Z><gt§r3tt<DWt3L&£.CZ>) :tti<4S. tot, * 

[0 0 6 1 ] ifc, <SU<z» Tfe^r 

^f^3i^ (»2<o) *7r>T^3 2 fcSrStrJCLfclllfi 

MSH o^tCTMl^^S^ffi^^n^o J: so 
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<^<-, mi i (-ii*msj^ffi^*5^s5t/<^|p]sss«8 

Hi;ftJS— tt (4*<DAIt7fe^r-r^^^com-^7fe^ 

[0 0 6 2] Sfc, ***»HB-ett, 3t/^@SltE8 
0 0^Il:*8 0 3S:^U SIS8 0 3i:y7^ 

^s<1&m3 3«r«"frfc««H-«!«ri-5»^«cf4, ^9* 
fy^*77^^SS3 3 S:ft*f^:ttlftT*«ttF"t-Sfc* 

#»<*IIIB8£I6 8 0 O^0g^JBftgP8 0 1 Sr^AyfcfH 

^ff^*77>f 3 3 S:ffi*0**iffcS-eftJffc 

8 0 OfCJB/fcStLfcifc 8 0 3C7 P 7^f7^3t77'l'^ 
^^3 3 Srff AbTil^iAtpr. fc J; *9 , ^^^^[n]ggS 
S8 0 0©W:7 P 7^f7^*77'f/^S3 3 £rffi 

[0 0 6 3] ^t>tc, *36J6JK(8t?tt, 5fe7 

T-T^^3 l^LK (^2 CO) 3t^r-f^<3 2 k 1X^77 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical branching device or the 
like capable of almost uniformalizing branching ratios to each optical fiber 
without making a length of a light-transmissive medium longer, and 
moreover, simplifying the configuration. 

SOLUTION: An end face of the incident side of a light-transmissive 
medium 1 is provided with a light diffusing layer 2 for controlling a spread 
angle of a diffusion characteristic according to an end face of the output 
side. Diffusion signal light 51 diffused by the light diffusing layer 2 is made 
incident to optical fiber 3b with direct incident light 51a and totally 
reflected incident lights 51b, 51c superimposed. The same with other 
optical fibers 3a, 3c-3h. Therefore, it is possible to almost uniformalize 
branching ratios to each optical fiber 3a-3h without making a length of the 
light-transmissive medium longer, and moreover, simplify the configuration. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The optical diverging device characterized by what it is the optical diverging device which branches the 
signal light by which incidence was carried out to the translucency medium on two or more optical-transmission tracks, 
the optical diffusion section was prepared in the end face by the side of the incidence of the aforementioned 
translucency medium, and the angle of divergence in the diffusion property of the optical diffusion section concerned 
was controlled for according to the configuration of the end face by the side of the outgoing radiation of the 
translucency medium concerned. 

[Claim 2] The optical diverging device according to claim 1 characterized by what the angle of divergence in the 

diffusion property of the aforementioned optical diffusion section was set for below to the predetermined angle without 

the loss decided corresponding to the numerical aperture of the aforementioned optical-transmission track. 

[Claim 3] The optical diverging device according to claim 1 characterized by what was made for the configuration of 

the end face by the side of the outgoing radiation of the aforementioned translucency medium to carry out abbreviation 

coincidence of the configuration of the end face by the side of the incidence of the aforementioned optical-transmission 

track. 

[Claim 4] The optical diverging device according to claim 1 to 3 characterized by what the angle of divergence in the 
diffusion property of the aforementioned optical diffusion section was set as the predetermined angle of 3 times or more 
of the greatest prospective angle of the end face by the side of the outgoing radiation seen from the end face by the side 
of the incidence of the aforementioned translucency medium for. 

[Claim 5] The optical diverging device according to claim 1 to 4 with which at least one side of two or more outgoing 
radiation optical-transmission tracks to which outgoing radiation of the signal light from two or more incident-light 
transmission lines and aforementioned translucency media to which incidence of the signal light is carried out to the 
aforementioned translucency medium is carried out is characterized by what consists of optical fibers. 
[Claim 6] Two or more circuit boards which have the optical receiving circuit which changes into an electrical signal the 
optical sending circuit and lightwave signal which change an electrical signal into a lightwave signal, Two or more 
electrical connectors installed on the support substrate for every circuit board, and the 1st optical fiber which transmits 
the signal light by which outgoing radiation was carried out from the light emitting device with which the optical 
sending circuit of each circuit board is equipped, The optical diverging device indicated by either the claim 1 which 
branches the signal light transmitted from this 1st optical fiber, or the claim 5, The optical bus circuit characterized by 
what is constituted including the 2nd optical fiber which transmits the signal light which branched with this optical 
diverging device to the photo detector with which the optical receiving circuit of two or more arbitrary circuit boards is 
equipped. 

[Claim 7] The optical bus circuit according to claim 6 characterized by what the aforementioned electrical connector is 
installed in front reverse side both sides of the support substrate in the aforementioned optical bus circuit, and 
connection of the aforementioned circuit board is enabled for. 

[Claim 8] The optical bus circuit according to claim 6 or 7 characterized by what at least one of the 1st optical fiber of 
the above in the aforementioned optical bus circuit, the aforementioned optical diverging device, and the 2nd optical 
fiber of the above is laid under the optical bus circuit substrate in which the three aforementioned person is arranged for. 

[Claim 9] The 1st optical fiber of the above and the 2nd optical fiber of the above in the aforementioned optical bus 
circuit are an optical bus circuit according to claim 6 to 8 characterized by what is been an optical fiber core wire. 
[Claim 10] The 1st optical fiber in the aforementioned optical bus circuit and the 2nd optical fiber are an optical bus 
circuit according to claim 6 to 9 characterized by what is been the bundle fiber with which two or more optical fiber 
core wires were bundled. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the optical bus circuit which constitutes the 
optical data bus which bears transmission of a lightwave signal between the optical diverging device which branches the 
signal light by which incidence was carried out to the translucency medium on two or more optical-transmission tracks, 
and two or more circuit boards. 
[0002] 

[Description of the Prior Art] The multimicroprocessor system which combined two or more microprocessors is 
increasing in recent years, and an optical fiber came to be used as the data transmission line between this processor. In 
order to connect between two or more processors using an optical fiber, the optical star coupler which branches to two 
or more optical fibers, or brings together the lightwave signal from two or more optical fibers in one optical fiber is 
needed. 

[0003] As an example of an indication of this kind of optical star coupler, there is a waveguide type light star coupler 
indicated by JP,7-209543,A. In order to enable low loss branching by the low cost at this waveguide type light star 
coupler While arranging the core section of a rectangle tabular with a large refractive index in the center, an optical 
waveguide is formed in the four-directions side by joining optically two or more clad sections of the shape of a flat- 
surface substrate with a refractive index smaller than the core section concerned. Furthermore, the optical fiber array 
which branched to two or more is connected to one end face of an optical waveguide, and the mixing section is prepared 
in an other-end side by forming a reflector. However, when are based on the above-mentioned composition, and a 
degree increases and it is going to equalize signal luminous intensity, there is a problem that the length of the mixing 
section must be lengthened enough. 

[0004] Moreover, there is an optical branching transmission line indicated by JP,6-265747,A as another technology 
which enables low loss branching by the low cost. In this optical branching transmission line, the composition which 
prepares a lens with big numerical aperture and a lens with small numerical aperture between a light emitting device and 
the bundle section is taken. However, when based on the above-mentioned composition, in the example of 16 branching, 
the intensity of the optical fiber by which the bundle was carried out in the center becomes high compared with the 
intensity of the optical fiber by which the bundle was carried out on the outskirts, and there is a problem that variation 
arises in signal luminous intensity. 

[0005] On the other hand, there is an optical star coupler indicated by JP,9-184941,A as technology which equalizes the 
branched signal luminous intensity. Roughly, this optical star coupler is constituted including the bundle section which 
formed [ bundled one end of an optical fiber and fixed ] the end face in the flat surface, the mixing section from which 
one end face covers the core section in contact with the end face of the bundle section, and constitutes a waveguide, and 
the optical diffuse reflection means arranged in the other-end side of the mixing section. Although some examples are 
indicated by the aforementioned official report, there is a trouble about the all. 

[0006] Although it has structure which shuts up the light which has the circular bundle section and was reflected with 
the optical diffuse reflection means in the first example, the light diffused more than the numerical aperture of an optical 
fiber is not efficiently combined with an optical fiber. Moreover, although it is when a reflective means is prepared in 
portions other than the core of the bundled optical fiber and loss can be lessened by the multiple echo, there is a 
reflection loss, and a reflection loss will become large if reflected multiply. Although a refractive-index distribution is 
given to the mixing section and homogeneity is raised in the second example, it is difficult to control a refractive-index 
distribution with a sufficient precision. Although an optical fiber is arranged on a periphery and the mixing section is 
made into clad, a core, and the doughnut structure of clad from the center in the third example, in order to raise 
homogeneity, the light by which outgoing radiation was carried out from the optical fiber needs to spread a periphery 
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top 1 round or more, and there is a problem that the length of the mixing section must be lengthened. Although the 
structure of having the rectangular mixing section is taken in the fourth example, it cannot be made uniform, unless it 
fully takes the length of the Z-axis, when the length of the X-axis and the Y-axis is different. In the fifth example, 
although a light reflex diffusion means is established in the third and the fourth example, the light diffused more than 
the numerical aperture of an optical fiber is not efficiently combined with an optical fiber. 

[0007] in order to branch signal light uniformly, the length of the mixing section is lengthened enough, and when the 
trouble of a Prior art mentioned above is arranged, if there is nothing, there is a problem that there is no oak Moreover, 
although there is a method using the refractive-index distribution pattern mixing section as a means which raises 
equalization, it is difficult to control a refractive-index distribution with a sufficient precision, and it causes 
complication of composition. Furthermore, although the length of the mixing section can be shortened when an optical 
diffuse reflection means is established, it is not combined with an optical fiber but the light diffused more than the 
numerical aperture of an optical fiber has the problem of being lost. 

[0008] On the other hand, the circuit function of the circuit board (daughter board) used with data processing system has 
been increasing sharply by development of a VLSI (VSLI). Since the number of signal connection to each circuit board 
increases as a circuit function increases, the parallel architecture which needs many connection connectors and path 
cords is adopted as the data bus board (mother board) which connects between each circuit board by the bus structure. 
Although improvement in the working speed of a parallel bus has been measured by advancing parallelization by 
multilayering and detailed-izing of a path cord, the processing speed of a system is restricted by the working speed of a 
parallel bus by the signal delay resulting from the capacity between connection wiring, or connection wiring resistance, 
moreover, the electromagnetism by the densification of parallel bus connection wiring ~ noise (EMI: Electromagnetic 
Interference) The light connection technology in a system called optical interconnection from a problem etc. is 
examined. 

[0009] A luminescence/light-receiving device arranges to front reverse side both sides of each circuit board, and the in- 
series light data bus for the loop transmission between each circuit board which combined spatially between the 
luminescence/light-receiving devices on the adjoining circuit board included in a system frame with light is proposed by 
JP,2-41042,A in the optical interconnection technology of various forms by which the conventional proposal was made 
as a method which holds the optical data-transmission method between the circuit boards in which luminescence or a 
photo detector were carried. With this method, it is certain 1. Light / electric conversion is carried out by the circuit 
board which the signal light sent from the circuit board of ** adjoins, and the electrical and electric equipment / optical 
conversion is further carried out once again by the circuit board, and while each circuit board is arranged by the serial 
one by one and repeats photoelectricity conversion, and the electrical and electric equipment / optical conversion on 
each circuit board as signal light is sent to the circuit board which adjoins a degree, it is transmitted among all the circuit 
boards included in the system frame. 

[0010] however, when based on the technology indicated by the aforementioned official report, in order to perform data 
transmission between each circuit board, the free space by light-receiving/luminescence device arranged on each circuit 
board was made to intervene — since optical coupling is used, the interference between the adjoining optical data 
transmission lines (cross talk) occurs, and poor transmission of data is expected Moreover, when signal light is scattered 
about according to the environment in a system frame, for example, dust etc., it is also expected that poor transmission 
of data occurs. 

[001 1] The optical diverging device which this invention can make the branching ratio to each optical fiber in general 
uniform in consideration of the above-mentioned fact, without lengthening the length of a translucency medium, and 
can moreover attain simplification of composition is obtained, Poor transmission of data can be prevented further, the 
use efficiency of light is high, and it is the purposes to obtain the optical diverging device which can furthermore 
suppress transmission loss as much as possible, and that branching homogeneity offers a good optical bus circuit. 
[0012] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the optical diverging device 
concerning this invention according to claim 1 is characterized by what it is the optical diverging device which branches 
the signal light by which incidence was carried out to the translucency medium on two or more optical-transmission 
tracks, the optical diffusion section was prepared in the end face by the side of the incidence of the aforementioned 
translucency medium, and the angle of divergence in the diffusion property of the optical diffusion section concerned 
was controlled for according to the configuration of the end face by the side of the outgoing radiation of the 
translucency medium concerned. 

[0013] According to this invention of the above-mentioned composition, the signal light by which incidence was carried 
out to the optical diffusion layer of a translucency medium spreads the inside of a translucency medium, being spread 
according to the optical diffusion layer concerned. Outgoing radiation of the diffusion signal light which spread the 
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inside of a translucency medium is carried out from the end face by the side of the outgoing radiation of the 
translucency medium concerned, it branches on two or more optical-transmission tracks, and incidence is carried out, 
respectively. Thereby, the signal supported by signal light is transmitted to each optical-transmission track. 
[0014] Since the angle of divergence in the diffusion property of the optical diffusion section prepared in the end face 
by the side of the incidence of a translucency medium was controlled by this invention here according to the 
configuration of the end face by the side of the outgoing radiation of the translucency medium concerned After carrying 
out total reflection to the signal light which arrives at the predetermined position of the end face by the side of outgoing 
radiation, without reflecting within a translucency medium within a translucency medium, incidence of the signal light 
which piled up the signal light which arrives at the predetermined position of the end face by the side of outgoing 
radiation is carried out to each optical fiber. If it is made for the grade of the superposition at this time, i.e., the bond 
strength of signal light, to become almost the same, it will become possible to branch signal light in general uniformly 
to each optical fiber. 

[0015] Moreover, in this invention, the optical diffusion section is prepared at the end face by the side of the incidence 
of a translucency medium, and since it carried out to diffusing the signal light which carried out incidence by the optical 
diffusion section concerned, even if it shortens the length of a translucency medium, the branching ratio to each optical 
fiber can be made in general uniform. 

[0016] Furthermore, since it is the composition of preparing the optical diffusion section in the end face by the side of 
the incidence of a translucency medium, and controlling the angle of divergence in the diffusion property of the optical 
diffusion section concerned by this invention according to the configuration of the end face by the side of the outgoing 
radiation of the translucency medium concerned, simplification of composition can be attained compared with the Prior 
art which controls a refractive-index distribution with a sufficient precision. 

[0017] Moreover, the purpose of this invention is attained by two or less claim [ which made concrete this invention 
according to claim 1 ] invention. That is, the optical diverging device concerning this invention according to claim 2 is 
characterized by what the angle of divergence in the diffusion property of the aforementioned optical diffusion section 
was set for below to the predetermined angle without the loss decided corresponding to the numerical aperture of the 
aforementioned optical-transmission track in invention according to claim 1 . 

[0018] Moreover, the optical diverging device concerning this invention according to claim 3 is characterized by what 
was made for the configuration of the end face by the side of the outgoing radiation of the aforementioned translucency 
medium to carry out abbreviation coincidence of the configuration of the end face by the side of the incidence of the 
aforementioned optical-transmission track in invention according to claim 1 . 

[0019] Furthermore, the optical diverging device concerning this invention according to claim 4 is characterized by 
what the angle of divergence in the diffusion property of the aforementioned optical diffusion section was set as the 
predetermined angle of 3 times or more of the greatest prospective angle of the end face by the side of the outgoing 
radiation seen from the end face by the side of the incidence of the aforementioned translucency medium for in 
invention according to claim 1 to 3. 

[0020] Moreover, the optical diverging device concerning this invention according to claim 5 is characterized by what at 
least one side of two or more outgoing radiation optical-transmission tracks to which outgoing radiation of the signal 
light from two or more incident-light transmission lines and aforementioned translucency media to which incidence of 
the signal light is carried out to the aforementioned translucency medium is carried out consists of optical fibers for in 
invention according to claim 1 to 4. 

[0021] In order to attain the above-mentioned purpose, moreover, the optical bus circuit concerning this invention 
according to claim 6 Two or more circuit boards which have the optical receiving circuit which changes into an 
electrical signal the optical sending circuit and lightwave signal which change an electrical signal into a lightwave 
signal, Two or more electrical connectors installed on the support substrate for every circuit board, and the 1st optical 
fiber which transmits the signal light by which outgoing radiation was carried out from the light emitting device with 
which the optical sending circuit of each circuit board is equipped, The optical diverging device indicated by either the 
claim 1 which branches the signal light transmitted from this 1st optical fiber, or the claim 5, It is characterized by what 
is constituted including the 2nd optical fiber which transmits the signal light which branched with this optical diverging 
device to the photo detector with which the optical receiving circuit of two or more arbitrary circuit boards is equipped. 
[0022] According to this invention of the above-mentioned composition, if outgoing radiation of the signal light is 
carried out from the light emitting device of the optical sending circuit of each circuit board, the signal light concerned 
will be transmitted through the 1st optical optical fiber. Incidence of the transmitted signal light is carried out to the 
optical diverging device indicated by either the claim 1 mentioned above or the claim 5. The signal light which diffused 
and branched with this optical diverging device passes along the 2nd optical fiber, and is received and transmitted to the 
photo detector with which the optical receiving circuit of two or more arbitrary circuit boards is equipped. 
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[0023] Thus, in this invention, it sets among two or more circuit boards which have an optical sending circuit and an 
optical receiving circuit. After transmitting the signal light by which outgoing radiation was carried out through the 1st 
optical fiber from the light emitting device of an optical sending circuit, Since it carried out to making it spread and 
branch with an optical diverging device, making the photo detector which the optical receiving circuit of two or more 
arbitrary circuit boards equips with the branched signal light concerned through the 2nd optical fiber further receive 
light, and making it transmit It compares with the conventional structure of the optical coupling method through free 
space, the interference between the adjoining optical data transmission lines (cross talk) is lost, and what the 
environmental influence in a system is received also for (that is, dispersion of the signal light by dust, dust, etc. arises) is 
lost. Therefore, according to this invention, poor transmission of data can be prevented. 
[0024] Moreover, in this invention, in order to connect the 1st optical fiber and 2nd optical fiber with the optical 
diverging device indicated by either the claim 1 or the claim 5, as for the **** operation effect, the optical diverging 
device indicated by either the claim 1 or the claim 5 is harnessed as it is. Therefore, according to this invention, the use 
efficiency of light is high and branching homogeneity can offer a good optical bus circuit. 

[0025] Moreover, the purpose of this invention is attained by seven or less claim [ which made concrete this invention 
according to claim 6 ] invention. That is, the optical bus circuit concerning this invention according to claim 7 is 
characterized by what the aforementioned electrical connector is installed in front reverse side both sides of the support 
substrate in the aforementioned optical bus circuit, and connection of the aforementioned circuit board is enabled for in 
invention according to claim 6. 

[0026] Moreover, the optical bus circuit concerning this invention according to claim 8 is characterized by what at least 
one of the 1st optical fiber of the above in the aforementioned optical bus circuit, the aforementioned optical diverging 
device, and the 2nd optical fiber of the above is laid under the optical bus circuit substrate in which the three 
aforementioned person is arranged for in invention according to claim 6 or 7. 

[0027] Moreover, it is characterized by what the 1st optical fiber of the above and the 2nd optical fiber of the above are 
an optical fiber core wire. [ in / the aforementioned optical bus circuit / on invention according to claim 6 to 8 and / in 
the optical bus circuit concerning this invention according to claim 9 ] 

[0028] Furthermore, the 1st optical fiber [ in / the aforementioned optical bus circuit / on invention according to claim 6 
to 9 and / in the optical bus circuit concerning this invention according to claim 10 ] and the 2nd optical fiber are 
characterized by what is been the bundle fiber with which two or more optical fiber core wires were bundled. 
[0029] 

[Embodiments of the Invention] The [1st operation gestalt] The optical diverging device 10 applied to the 1st operation 
gestalt of this invention using drawing 1 and drawing 2 is explained hereafter. 

[0030] The outline composition of the optical diverging device 10 concerning this operation gestalt is shown to drawi ng 
I by the perspective diagram. As shown in this drawing, the optical diverging device 10 is equipped with the 
translucency medium 1 of a rectangular parallelepiped configuration. The optical diffusion layer 2 as "the optical 
diffusion section" is arranged in the end face by the side of the incidence of the translucency medium 1 . moreover the 
end face by the side of the outgoing radiation of the translucency medium 1 -- an optical fibers [ as "a total of eight 
optical-transmission tracks" / 3a-3h ] edge ~ the upper and lower sides - it is arranged in the state where it was bundled 
in every four steps [ two ] each That is, the optical diverging device 10 of this operation gestalt is an optical diverging 
device to which 8 ****s of the signal light 5 by which incidence was carried out are carried out. In addition, although 
the number of the optical fiber arranged in the end face by the side of the outgoing radiation of the translucency medium 
1 was made into eight with this operation gestalt, what is necessary is [ two or more / not only this but ] just. 
Furthermore, the low clad layer 1 1 (refer to drawing 2 ) is arranged for the refractive index by the upper surface, the 
inferior surface of tongue, left lateral, and right lateral of the translucency medium 1 rather than the translucency 
medium 1 concerned, respectively. Thereby, the translucency medium 1 surrounded by the clad layer 1 1 functions as the 
core section which forms a waveguide. 

[0031] Here, the angle of divergence in the diffusion property of the optical diffusion layer 2 mentioned above is 
controlled by this operation gestalt according to the configuration of the end face by the side of the outgoing radiation of 
the translucency medium 1. When it explains more concretely, with this operation gestalt the configuration of the end 
face by the side of the outgoing radiation of the translucency medium 1 From making the shape of a rectangle whose 
crosswise (longitudinal direction) length is the double precision of the length of the thickness direction (the vertical 
direction) The optical diffusion layer 2 which shows the diffusion property (namely, diffusion property that the angle of 
divergence by the diffusion to a longitudinal direction serves as double precision of the angle of divergence by the 
diffusion to the vertical direction) in which a longitudinal direction differs from the vertical direction is used. 
Furthermore, reference sets up the angle of divergence in the diffusion property of the optical diffusion layer 2 so that it 
may become below a predetermined angle without the loss decided corresponding to optical fibers [ 3a-3h ] numerical 
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aperture. For example, if the optical fibers [ 3a-3h ] numerical aperture NA is 0.5, the angle of divergence in the 

diffusion property of the optical diffusion layer 2 will be set up so that it may become 30 or less degrees. 

[0032] In addition, as an optical diffusion layer 2 in which the above individual control is possible, there is an LSD 

(product made from Physical Optics Corporation) etc., for example, being certain - it is - the optical diffusion layer 2 

which shows the diffusion property in which such a vertical direction differs from a longitudinal direction can be 

acquired by the way the shape of beam records a rectangular speckle pattern on a topological field product type 

hologram medium which is indicated by U.S. JP,5,365,354,B etc. 

[0033] Next, an operation and effect of this operation gestalt are explained. 

[0034] The signal light 5 by which incidence was carried out to the optical diffusion layer 2 of the translucency medium 
1 spreads the inside of the translucency medium 1, being spread in a longitudinal direction and the vertical direction 
according to the optical diffusion layer 2 concerned. Outgoing radiation of the diffusion signal light 51 which spread the 
inside of the translucency medium 1 is carried out from the end face by the side of the outgoing radiation of the 
translucency medium 1 concerned, it branches to eight optical fibers 3a-3h, and incidence is carried out, respectively. 
Thereby, the signal supported by the signal light 5 is transmitted to each optical fibers 3a-3h. 

[0035] Here, if the angle of divergence to the longitudinal direction of the signal light 5 diffused according to the optical 
diffusion layer 2 is larger than the length of the longitudinal direction of the end face by the side of the outgoing 
radiation of the translucency medium 1, as shown in drawing 2 (A), total reflection of the signal light 5 diffused right 
and left according to the optical diffusion layer 2 will be carried out once [ at least ] by the interface of the translucency 
medium 1 and the clad layer 1 1 on either side. Therefore, by choosing suitably the angle of divergence to the 
longitudinal direction of the signal light 5 diffused according to the optical diffusion layer 2, incidence of the signal 
light 5 diffused in two or more directions is equally carried out to each optical fibers 3a-3h, and it can make an each 
optical fibers [ 3a-3h ] bond strength almost the same. 

[0036] On the other hand, the length of the vertical direction of the end face by the side of the outgoing radiation of the 
translucency medium 1 is 1/2 of the length of a longitudinal direction. However, if the angle of divergence to the 
vertical direction of the diffusion signal light 51 diffused according to the optical diffusion layer 2 in this case is larger 
than the length of the vertical direction of the end face by the side of the outgoing radiation of the translucency medium 

1 As shown in drawing 2 (B), the diffusion signal light 51 diffused up and down according to the optical diffusion layer 

2 will be reflected once [ at least ] by the interface with the clad layer 1 1 of the upper and lower sides of the 
translucency medium 1. Therefore, by choosing suitably the angle of divergence to the vertical direction of the diffusion 
signal light 51 diffused according to the optical diffusion layer 2, incidence of the diffusion signal light 51 diffused in 
two or more directions is equally carried out to each optical fibers 3a-3h, and it can make an each optical fibers [ 3a-3h ] 
bond strength almost the same. 

[0037] Consequently, according to this operation gestalt, the branching ratio to each optical fibers 3a-3h can be made 
uniform. Moreover, with this operation gestalt, since it carried out to forming the optical diffusion layer 2 in the end 
face by the side of the incidence of the translucency medium 1, and diffusing the signal light 5 which carried out 
incidence according to the optical diffusion layer 2 concerned, in order to attain equalization of a branching ratio to each 
optical fibers 3a-3h, it is not necessary to lengthen the size of the longitudinal direction of the translucency medium 1 . 
That is, according to this operation gestalt, the size of the longitudinal direction of the translucency medium 1 can be 
shortened. Furthermore, since it is the composition of forming the optical diffusion layer 2 in the end face by the side of 
the incidence of the translucency medium 1, and controlling the angle of divergence in the diffusion property of the 
optical diffusion layer 2 concerned by this operation gestalt according to the configuration of the end face by the side of 
the outgoing radiation of the translucency medium 1 concerned, simplification of composition can be attained compared 
with the Prior art which controls a refractive-index distribution with a sufficient precision. In addition, according to this 
operation gestalt, it becomes possible by acquiring these effects to also attain the miniaturization of the optical diverging 
device 10. 

[0038] Moreover, with this operation gestalt, since the angle of divergence in the diffusion property of the optical 
diffusion layer 2 was set up so that it might become below a predetermined angle without the loss decided 
corresponding to optical fibers [ 3a-3h ] numerical aperture, transmission loss can be suppressed as much as possible. 
That is, if incidence is carried out exceeding a predetermined angle without the loss it is temporarily decided 
corresponding to optical fibers [ 3a-3h ] numerical aperture from the end face by the side of the outgoing radiation of the 
translucency medium 1 that the signal light 5 by which outgoing radiation was carried out will be, even if incidence of 
the signal light 5 is carried out to optical fibers 3a-3h, it will be again emitted from optical fibers 3a-3h. This emitted 
signal light 5 serves as transmission loss. However, the inside of optical fiber 3a-3h is spread, without emitting the 
signal light 5 by which incidence was carried out into the optical fiber 3a-3h concerned, if the angle of divergence in the 
diffusion property of the optical diffusion layer 2 is set up like this operation gestalt so that it may become below a 
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predetermined angle without the loss decided corresponding to optical fibers [ 3a-3h ] numerical aperture. Therefore, 
according to this operation gestalt, transmission loss can be suppressed as much as possible like the above. 
[0039] The [2nd operation gestalt] Next, the 2nd operation gestalt of this invention is explained using drawing 3 . 
Fundamentally, although this 2nd operation gestalt is the content which can be explained in explanation of the 1st 
operation gestalt mentioned above, in order to make an operation and an effect more intelligible, it begins writing it as 
the 2nd operation gestalt. 

[0040] As shown in drawing 3 , this operation gestalt makes it a main content for it to be desirable to set angle-of- 
divergence theta' to the longitudinal direction of the diffusion signal light 51 diffused according to the optical diffusion 
layer 2 as the predetermined angle of 3 times or more of the aforementioned prospective angle theta, when the greatest 
prospective angle of the end face by the side of the outgoing radiation seen from the end face by the side of the 
incidence of the translucency medium 1 is set to theta. 

[0041] When angle-of-divergence theta* to the longitudinal direction of the diffusion signal light 51 diffused according 
to the optical diffusion layer 2 as mentioned above is expected and it is set as the predetermined angle of 3 times or 
more of angle theta, once [ at least ], total reflection of the diffusion signal light 51 diffused right and left is carried out 
by the optical diffusion layer 2 by the interface of the translucency medium 1 and the clad layer 1 1 on either side, and 
outgoing radiation is carried out from the end face by the side of outgoing radiation. Angle-of-divergence theta 1 
becomes the inclination for the bond strength by the side of middle to become strong among the optical fibers 3a-3h 
whose eight are in the case of an angle smaller than 3theta, and for the bond strength by the side of the circumference to 
become weak, temporarily, and it becomes impossible to attain equalization of a bond strength at this time, on the other 
hand, when angle-of-divergence theta' is set to 3theta If it explains using drawing 2 (A) of the 1st operation gestalt 
mentioned above, supposing it pays its attention about the diffusion signal light 51 by which incidence is carried out to 
optical fiber 3b Without reflecting by the interface with the clad layer 1 1 on either side The predetermined position of 
the end face by the side of outgoing radiation Two diffusion signal light (total reflection incident light) 51b which 
arrives at the predetermined position concerned after carrying out total reflection by the interface of diffusion signal 
light (direct incident light) of one 51a which arrives at (namely, the arrangement position of optical fiber 3b), and the 
clad layer 1 1 on either side, Incidence of a total of three diffusion signal light 51a-51c which piled up 51c is carried out 
to optical fiber 3b. The same is completely said of other optical fibers 3a, 3c-3h. Therefore, if it does in this way, an 
each optical fibers [ 3a-3h ] bond strength can be made uniform. Consequently, according to this operation gestalt, 
uniform branching of the signal light 5 which carried out incidence is attained. In addition, if it is said [ how ] whether 
be when angle-of-divergence theta is made larger than 3theta, most bond strengths become homogeneity, namely, it 
turns out experimentally that an effect equivalent as an effect is acquired. 

[0042] In the above, although only a spread of the diffusion signal light 51 to a longitudinal direction was explained, if 
an angle of divergence is similarly expected about a spread of the diffusion signal light 51 to the vertical direction and a 
relation with an angle is set up, the same effect will be acquired. 

[0043] When the 1st operation gestalt and the 2nd operation gestalt which have been explained above are seen in the 
gross, By forming the optical diffusion layer 2 in the end face by the side of the incidence of the translucency medium 1, 
and controlling the angle of divergence in the diffusion property of the optical diffusion layer 2 concerned according to 
the configuration of the end face by the side of the outgoing radiation of the translucency medium 1 concerned The 
branching ratio to each optical fibers 3a-3h can be made in general uniform, without lengthening the length of the 
translucency medium 1, and the effect that simplification of composition can moreover be attained is acquired, as the 
method of more desirable control The angle of divergence in the diffusion property of the optical diffusion layer 2 is set 
below to a predetermined angle without the loss decided corresponding to optical fibers [ 3a-3h ] numerical aperture. 
Furthermore, by setting angle-of-divergence theta 1 in the diffusion property of the optical diffusion layer 2 as the 
predetermined angle of 3 times or more of the greatest prospective angle theta of the end face by the side of outgoing 
radiation, transmission loss will be suppressed to the minimum, and it will be said that the precision of equalization of a 
branching ratio can be raised further. 

[0044] The [3rd operation form] Next, the 3rd operation form of this invention is explained using drawing 4 . In 
addition, about the same component as the operation form mentioned above, the same number will be attached and the 
explanation will be omitted. 

[0045] As shown in drawing 4 , with this operation form, the feature is in the composition of optical fiber 3a' as a 
"optical-transmission track" - 3h f . if it explains concretely - optical fiber 3a ~ 'end-face 31a'-31h of -3h" is formed in 
the rectangle which divided the configuration (rectangle) of the end face by the side of the outgoing radiation of the 
translucency medium 1 into eight equally 

[0046] According to the above-mentioned composition, since the total configuration of end-face 31a 1 - 31h ! of 
configuration [ of the end face by the side of the outgoing radiation of the translucency medium 1 ], optical fiber 3a' - 
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3h' is completely in agreement, incidence of the signal light 5 by which outgoing radiation was carried out from the end 
face by the side of outgoing radiation is altogether carried out to optical fibers [ 3a-3h ] end-face 3 1 a' - 3 1 h\ That is, in 
the 1st operation form mentioned above, since the configuration of an optical fibers [ 3a-3h ] end face was circular, 
although the signal light 5 leaks and comes out from a crevice 7 (refer to drawing 1 ) y such leakage is lost with this 
operation form. For this reason, according to this operation form, transmission loss can be lessened further. 
[0047] The [4th operation form] Next, the 4th operation form of this invention is explained using drawing 5 - drawing 
12 . In addition, about the same component as the operation form mentioned above, the same number will be attached 
and the explanation will be omitted. 

[0048] The outline composition of the optical bus circuit 1000 concerning this operation form is shown to drawing 5 by 
the perspective diagram, and the important section of the optical bus circuit 1000 concerned is expanded, and is shown 
in drawing 6 . As shown in these drawings, the optical data bus 300 in which two or more optical diverging devices 10 
explained in the operation form mentioned above were carried is being fixed to the predetermined position of the 
support substrate 100 of the optical bus circuit 1000. both [ in addition, ] the incident-light transmission line to the 
optical diverging device 10 explained in the operation form mentioned above with this operation form, and an outgoing 
radiation optical-transmission track - although - it consists of optical fibers 30 

[0049] Moreover, two or more electrical connectors 200 are installed in the predetermined position on the support 
substrate 100 side by side at the predetermined intervals, and these electrical connectors 200 are equipped with two or 
more circuit boards 500, 501, 502, and 503 optically connected by the optical data bus 300 (it connects electrically). 
Furthermore, the electronic circuitry 400 is installed in the predetermined position on the support substrate 100, and also 
a power supply line and the electric wiring for electrical signal transmission (illustration abbreviation) are prepared in it, 
and such electric wiring is electrically connected with the electronic circuitry on the circuit boards 500, 501, and 502 
with which it was equipped through the electrical connector 200, and 503 (illustration abbreviation). 
[0050] Moreover, each circuit boards 500, 501, 502, and 503 are equipped with the light and the electric conversion 
circuit 700 as "an optical receiving circuit" which changes into an electrical signal the electrical and electric equipment, 
the optical conversion circuit 600, and lightwave signal as "an optical sending circuit" which change an electrical signal 
into a lightwave signal, respectively. Former electrical and electric equipment and optical conversion circuit 600 consist 
of the laser diodes 601 and the laser diode drive circuits 602 as a "light emitting device" as an example. Moreover, latter 
light and electric conversion circuit 700 consist of a photodiode 701 as a "photo detector", a photodiode drive circuit 
702, and an amplifying circuit 703 amplified to the level which can change the light-receiving signal in a photodiode 
701 as a logic signal as an example. 

[0051] Although the above is the outline of the whole composition of the optical bus circuit 1000 concerning this 
operation form, explanation will be further added to below about the detailed composition of each part. 
[0052] When the number of the circuit boards connected shows the case where the number of channels (number of bits) 
is 4 in four sheets and the optical bus circuit 1000 shown in drawing 5 constitutes a bus from such two or more numbers 
of channels, two or more optical diverging devices 10 explained in the operation form mentioned above are used. 
[0053] Moreover, corresponding to the number of channels being 4, as shown in drawing 7 , the optical data bus 300 is 
constituted by carrying out the four-sheet laminating of the optical bus circuit substrate 800 in which the optical 
diverging device 10 was carried. Each optical bus circuit substrate 800 by which the laminating was carried out is 
connected by the spacer 900 at the suitable interval. 

[0054] Furthermore, as shown in drawing 8 , the plastic optical fiber core wire 33 and the optical diverging device 10 
are embedded at each optical bus circuit substrate 800. As a plastic optical fiber core wire 33, the plastic optical fiber 
core wire whose diameter is 1mm, for example is used. In addition, an "optical fiber core wire" means the core material 
itself which removed the enveloping layer from the optical fiber. Moreover, as an optical diverging device 10, the 
optical diffusion layer 2 of LSD0.2x40PC 10-8 (for the angle of divergence of the thickness direction of the diffused 
light, the angle of divergence of degree [ 0.2 ] and the cross direction is 40 degrees) is used, for example, and the 
translucency medium 1 of a 4mmx20mmxlmm (wxlxt) size is used. Furthermore, as an optical bus circuit substrate 800, 
the acrylic substrate with a thickness of about 3mm is used, for example, and the slot 803 (refer to drawing 9 and 
drawing 10 ) whose width of face the depth by which the plastic optical fiber core wire 33 and the optical diverging 
device 10 are arranged is 1mm or 4mm in 1mm is formed by carrying out cutting of the front face of the optical bus 
circuit substrate 800 concerned. 

[0055] more - concrete - explaining - if - light - a bus circuit - a substrate - 800 - a plan - it is - drawing 9 - and 
» being concerned - light - a bus circuit - a substrate - 800 - A-A - ' » B-B - ' - C-C - 1 - D-D - 1 - a cross 
section - it is - drawing 10 - being shown - having - as - a plastic optical fiber - a core wire - 33 - arranging - 
having - a slot - 803 - a flection - 801 - radius of curvature - 15 - mm - Moreover, the rectangle-like hole 802 is 
formed in the optical bus circuit substrate 800, and as shown in drawing 7 , when the laminating of two or more optical 
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bus circuit substrates 800 is carried out, the plastic optical fiber core wire 33 of the optical bus circuit substrate 800 
located in a lower layer through this hole 802 is led to two or more circuit boards 500, 501, 502, and 503. 
[0056] Next, an operation and effect of this operation gestalt are explained. 

[0057] If the electrical connector 200 corresponding to each is equipped with each circuit boards 500, 501, 502, and 
503, each laser diode 601 and each photodiode 701 will be optically combined through the optical data bus 300. 
Therefore, incidence of the signal light by which outgoing radiation was carried out from a certain arbitrary laser diodes 
601 is carried out to the optical data bus 300, and it is received by two or more photodiodes 701 . The simultaneous 
transmission and reception which became independent by this composition in transmission and reception and each bit of 
the parallel lightwave signal which consists of two or more bits becomes possible. 

[0058] If it explains concretely using the ** type view of drawing 12 , the electrical signal from the incidence nodes Al, 
Bl, CI, and Dl will be processed by the electrical and electric equipment and the optical conversion circuit 600 
arranged in each circuit boards 500, 501, 502, and 503, respectively, and will be changed into a lightwave signal. That 
is, after the laser diode drive circuit 602 is started, the signal light with which data were supported from laser diode 601 
emits light (outgoing radiation). After this signal light goes via the optical fiber 31 as the 11 1st optical fiber" which 
constitutes an incidence signal line (incident-light transmission line), incidence of it is carried out to the optical 
diffusion layer 2 arranged at the end face of the optical diverging device 10. In the optical diffusion layer 2, incidence 
signal light is spread and branched and incidence of this is carried out to the translucency medium 1 . After ******, the 
signal light which penetrated the translucency medium 1 is processed by the light and the electric conversion circuit 700 
arranged in each circuit boards 500, 501, 502, and 503, respectively, and the optical fiber 32 as the !, 2nd optical fiber" 
which constitutes an outgoing radiation signal line (outgoing radiation optical-transmission track) is again changed into 
an electrical signal. That is, light is received by the photodiode 701, the photodiode drive circuit 702 is started by this, 
and the signal light which went via the optical fiber 32 is amplified to the predetermined level which can change a light- 
receiving signal as a logic signal by the amplifying circuit 703 further. Thus, the electrical signal which light and 
electric conversion were carried out and was amplified is led to the outgoing radiation node A2, B-2, and C2 and D2. 
[0059] For example, the signal light from the incidence node Al is transmitted to the outgoing radiation node A2, B-2, 
and C2 and D2 by the optical diverging device 10 (the same is said of the incidence nodes Bl, CI, and Dl). At this 
time, by using diffusion of light for signal light from one incidence node, the optical diverging device 10 functions as an 
optical bus which transmits the same signal as two or more outgoing radiation nodes, and makes possible the bus 
connection of each circuit boards 500, 501, 502, and 503 as a whole. 

[0060] Thus, with this operation gestalt, it sets between two or more circuit boards 500, 501, and 502 which have the 
electrical and electric equipment, the optical conversion circuit 600, and light and an electric conversion circuit 700, and 
503. After transmitting the signal light by which outgoing radiation was carried out through an optical fiber (the 1st) 3 1 
from the laser diode 601 of the electrical and electric equipment and the optical conversion circuit 600, Since it carried 
out to making it spread and branch with the optical diverging device 10, making the photodiode 701 which the light and 
the electric conversion circuit 700 of two or more arbitrary circuit boards 500, 501, 502, and 503 equip with the 
branched signal light concerned through an optical fiber (the 2nd) 32 further receive light, and making it transmit It 
compares with the conventional structure of the optical coupling method through free space, the interference between 
the adjoining optical data transmission lines (cross talk) is lost, and what the environmental influence in a system is 
received also for (that is, dispersion of the signal light by dust, dust, etc. arises) is lost. Therefore, according to this 
operation gestalt, poor transmission of data can be prevented. 

[0061] Moreover, with this operation gestalt, since it connected with the optical diverging device 10 explained with the 
operation gestalt which mentioned above the optical fiber 31 and the optical fiber (the 1st) (the 2nd) 32, as for the **** 
operation effect, the optical diverging device 10 concerned is harnessed as it is. Therefore, according to this operation 
gestalt, the use efficiency of light is high and branching homogeneity can offer a good optical bus circuit. Output 
homogeneity (the signal light from four incident-light fibers branches, and it is the outgoing radiation quantity of light 
homogeneity of the signal light from the optical fiber in each outgoing radiation position) is very as good as about 7% 
so that an example of the transmission characteristic (output homogeneity) of the optical diverging device 10 mounted 
in the optical bus circuit substrate 800 in this operation gestalt may incidentally be shown in drawing 1 1 and this graph 
may show. 

[0062] Moreover, with this operation gestalt, a slot 803 is formed in the front face of the optical bus circuit substrate 
800, and since it considered as the composition in which the plastic optical fiber core wire 33 is made to lay under the 
slot 803 concerned, it becomes possible to bend and **** the plastic optical fiber core wire 33. That is, essentially, since 
the plastic optical fiber core wire 33 is a straight-line-like member, if it bends, it tends to return to the original state 
according to elastic stability. For this reason, where the plastic optical fiber core wire 33 is put on the front face of the 
optical bus circuit substrate 800, in ****(ing), the fastener for holding, where the plastic optical fiber core wire 33 is 



Page 9 of 10 



bent is needed. However, if the slot 803 containing the flection 801 is formed in the front face of the optical bus circuit 
substrate 800 like this operation gestalt, even if it does not use a fastener, the plastic optical fiber core wire 33 can be 
held in the state where it bent with arbitrary radius of curvatures. In addition, a miniaturization and miniaturization of 
equipment can be attained rather than the case where the plastic optical fiber core wire 33 is carried and ****(ed) on the 
front face of the optical bus circuit substrate 800, by inserting and embedding the plastic optical fiber core wire 33 in the 
slot 803 formed in the optical bus circuit substrate 800. 

[0063] Furthermore, with this operation gestalt, since the plastic optical fiber core wire 33 was used as an optical fiber 
3 1 and an optical fiber (the 1st) (the 2nd) 32, the crosswise size and the height direction size when putting four in order 
like a part without an enveloping layer, for example, this operation gestalt, can be shortened, and the crosswise size and 
the height direction size (thickness) of the optical diverging device 10 can also be shortened in connection with this. 
Therefore, according to this operation gestalt, a miniaturization and miniaturization of equipment can be attained. 
[0064] In addition, since the plastic optical fiber core wire 33 whose diameter is 1mm was used, although the optical bus 
circuit substrate 800 becomes a size about lOOmmx 150mm (wxl) with this operation gestalt, a miniaturization and 
miniaturization of equipment can be further attained by using the plastic optical fiber core wire 33 with a smaller 
diameter. That is, when the plastic optical fiber core wire 33 of 0.5 mm is used, for example from the incurvation radius 
which does not produce the loss in the flection 801 of the plastic optical fiber core wire 33 being decided by the wire 
size of the plastic optical fiber core wire 33, the optical bus circuit substrate 800 can consist of 80mmx 120mm (wxl) 
grades. 

[0065] Although the composition which carries out the parallel arrangement of the plastic optical fiber core wire 33 was 
taken with this operation gestalt when supplemented per this point, you may use the bundle fiber with which not only 
this but the plastic optical fiber core wire 33 was bundled, in this case - for example, ~ without it loses the signal light 
in a flection 801 by using the bundle fiber with which the plastic optical fiber core wire 33 whose diameter is 0. 1mm 
was bundled - the minute flection 801 - a design - being possible (radius of curvature : about 1.5mm) it becomes 
and a miniaturization and miniaturization of the further equipment can be realized 

[0066] If it adds about the effect of these operation gestalten other than the effect mentioned above in comparison with 
advanced-technology reference, the technology indicated by JP,2-41042,A mentioned as conventional technology Since 
it is the in-series light data bus which combined between luminescence/light-receiving devices on the circuit board 
through free space and is the method transmitted to all the circuit boards one by one, repeating light / electric 
conversion, and the electrical and electric equipment / optical conversion, Although signal transduction speed has the 
disadvantage which receives the restrictions at the same time it is dependent on the light / electric conversion rate of 
luminescence/light-receiving device, and the electrical and electric equipment / optical conversion rate arranged on each 
circuit board With this operation gestalt, since it is the composition which connects directly between each circuit boards 
500, 501, and 502 and 503 by the optical fiber 31, the optical diverging device 10, and three persons of an optical fiber 
32, such disadvantage is not caused essentially. 

[0067] Moreover, in order to combine optically with JP,61-196210,A between the circuit boards in which luminescence 
or the photo detector was carried, the method which performs data transmission through the optical path constituted by 
the diffraction grating arranged on the transparent plate front face and the reflective element is indicated. Although there 
is disadvantage which is not connectable with one point which had the light emitted from one point fixed when based on 
this method, according to this operation gestalt, as a transmission system, it excels in all the circuit boards 500, 501, and 
502 and the point that between 503 is comprehensively connectable, very much. 

[0068] In addition, with this operation gestalt, although the plastic optical fiber core wire 33 was used, the fiber optic 
cable by which covering of polyethylene etc. was given to the surroundings of not only this but a plastic optical fiber 
core wire may be used, and glass fiber etc. may be used as the quality of the material of an optical fiber. 
[0069] Moreover, although the composition which arranges four electrical connectors 200 in one side of the support 
substrate 100, and connects the circuit boards 500, 501, 502, and 503 of four sheets to the electrical connector 200 
concerned was taken with this operation gestalt Two electrical connectors 200 are arranged in each both sides of not 
only this but the support substrate 100, for example (distribution), the circuit boards 500 and 501 are connected to the 
electrical connector 200 of one side, and you may make it connect the circuit boards 502 and 503 to the electrical 
connector 200 of an opposite side. In this case, due to a part layout, when there is a space only in the one side side of the 
support substrate 100, the former composition is chosen, and when a space is in both-sides side of the support substrate 
100, there is an advantage that the degree of option can be raised that what is necessary is just to choose the latter 
composition. 

[0070] Furthermore, although the composition which forms a slot 803 in the optical bus circuit substrate 800, and lays 
optical fibers 31, the optical diverging devices 10, and all the optical fibers 32 underground in the slot 803 concerned 
was taken with this operation gestalt, at least one not only of this but the three aforementioned persons should just be 
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laid underground in the slot 803. 
[0071] 

[Effect of the Invention] The optical diverging device applied to this invention as explained above Since the optical 
diffusion section is prepared in the end face by the side of the incidence of a translucency medium and the angle of 
divergence in the diffusion property of the optical diffusion section concerned is controlled according to the 
configuration of the end face by the side of the outgoing radiation of the translucency medium concerned The branching 
ratio to each optical fiber can be made in general uniform, without lengthening the length of a translucency medium, and 
it has the outstanding effect that simplification of composition can moreover be attained. 

[0072] Moreover, since the optical bus circuit concerning this invention connected the 2nd optical fiber which the 1st 
optical fiber and photo detector which transmit the signal light by which outgoing radiation was carried out are made to 
receive signal light, and is transmitted to them from a light emitting device with the optical diverging device concerning 
this invention It can prevent poor transmission of data and the signal transmission between the arbitrary circuit boards 
not only becomes possible, but has the outstanding effect that the use efficiency of light is still higher and branching 
homogeneity can be made good. 
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